The 6-amino-6-methyl-1,4-diazepine group as an ancillary ligand framework for neutral and cationic scandium and yttrium alkyls
procedure from reference 3b in the manuscript. A full description of the synthesis is given below. Deuterated solvents (C 6 D 6 , C 7 D 8 , C 4 D 8 O; Aldrich) were vacuum-transferred from Na/K alloy NMR spectra were recorded on Varian Gemini VXR 400, Varian Gemini VXR 300 or Varian Inova 500 spectrometers in NMR tubes equipped with a Teflon (Young) valve. The 1 H NMR spectra were referenced to resonances of residual protons in deuterated solvents. The 13 C NMR spectra were referenced to carbon resonances of deuterated solvents and reported in ppm relative to TMS (δ 0 ppm). IR spectra were recorded on an Interspec 200-X spectrophotometer. GPC analyses were performed by A. Jekel on a Polymer Laboratories Ltd. (PL-GPC210) chromatograph with 1,2,4-trichlorobenzene (TCB) as the mobile phase at 150 °C and with polystyrene references. Elemental analyses were performed at the Microanalytical Department of the Univeristy of Groningen.
Synthesis of 6-dimethylamino-1,4,7-trimethyl-1,4-diazepine (L1)
Supplementary Material (ESI) for Chemical Communications This journal is (c) The Royal Society of Chemistry 2006 S-2 a) Synthesis of 6-nitro-1,4,7-trimethyl-1,4-diazepine. N, N'-dimethylethylenediamine (10.0 g, 113 mmol, purity: 85%) and nitroethane (8.60 g, 115 mmol) were mixed in a two-necked flask in a ice-water bath. Formaldehyde (37% aqueous solution, 19.2 g, 236 mmol) was added dropwise at ambient temperature. After addition, a pale yellow mixture had formed. Subsequently, the reaction mixture was heated at 95°C for 15 min.
The resulting dark yellow mixture was cooled to room temperature and 20 ml of water was added. The mixture was extracted twice with 100 ml of diethylether and the combined ether layer was dried over Na 2 SO 4 . The removal of all the volatiles gave 16.8 g brown oily liquid. The residue was purified by Kugelrohr distillation (132°C, 430 mTorr) yielding the title compound (13.10 g, 70 mmol, 62%) as a yellow liquid. The compound was characterized by 1 H and 13 C NMR. 1 
b) Synthesis of 6-amino-1,4,6-trimethyl-1,4-diazepine. In a 50 mL glass miniclave (Büchi A. G., Switzerland), 6-nitro-1,4,7-trimethyl-1,4-diazepine (6.50 g, 34.7 mmol), 10 ml of absolute alcohol, and a catalytic amount of Raney-Nickel were mixed. The mixture was hydrogenated under 5 bar H 2 pressure until full conversion indicated by GC (reaction time: ~6 h). The mixture was filtered through a 2 cm pad of Celite to remove catalyst particles and the filtrate was evaporated to dyness giving 5.85 g of yellow residue. The residue was purified by Kugelrohr distillation (70°C, 430 mTorr) yielding the title compound (3.90 g, 24.8 mmol, 72%) as a colorless liquid. The compound was characterized by 1 H and 13 C NMR. 1 S-3 c) Synthesis of 6-dimethylamino-1,4,7-trimethyl-1,4-diazepine (L1). In a 500 mL three-necked flask equipped with a water condenser and a thermometer, 6-amino-1,4,6trimethyl-1,4-diazepine (7.80 g, 49.6 mmol) was dissolved in 150 ml of acetonitrile, after which formaldehyde (37% aqueous solution, 19.5 ml, 241.8 mmol) was added. Sodium cyanoborohydride (4.92 g, 78 mmol) was then added in small portions. The temperature of the reaction mixture rose to about 60°C and then dropped. After stirring for about 30 min, acetic acid (about 8 ml) was added dropwise until the pH value of the mixture reached approximately 6.5 as indicated by wet pH paper. [CAUTION: when cyanoborohydride is used as reducing agent, the subsequent acidification should not proceed beyond pH = 5, as liberation of HCN might ensue.] The resulting pale brown mixture was stirred for another 30 min and then left overnight at room temperature. A few more drops of acetic acid was added and the mixture was evaporated to dryness. The residue was dissolved in water and evaporated to dryness. Then the residue was redissolved in water and made basic (pH>12) with 40% NaOH solution and extracted thrice with 100ml of diethylether. The combined ether layer was washed with 10% NaOH solution twice and then extracted twice with 1M HCl aqueous solution (100 ml). The combined water layer was made basic (pH>12) with 40% NaOH solution and extracted thrice with 100 ml of diethylether. The combined ether layer was dried with Na 2 SO 4 . The removal of all volatiles gave 7.47 g of slightly yellow residue. The residue was purified by Kugelrohr distillation (90°C, 270 mTorr) yielding the title compound (5.92 g, 32.0 mmol, 65%) as a colorless liquid. The compound was characterized by 1 H and 13 C NMR. 1 H NMR (300 MHz, CDCl 3 , δ): 2.65 and 2.19 (AB system, 4H, CCH 2 , 2.19 overlap with 2.22 NMe 2 ), 2.45 (m, 4H, NCH 2 ), 2.27 (s, 6H, NCH 3 ), 1.22 (s, 6H, N(CH 3 ) 2 ), 0.91 (s, 3H, 
Synthesis of Sc(L1)(CH 2 SiMe 3 ) 3 (1a)
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S-4 (Me 3 SiCH 2 ) 3 Sc(THF) 2 (0.902 g, 2.0 mmol) was dissolved in 30 ml of cold benzene (7 °C) . A solution of 6-dimethyl-1,4,6-trimethyl-1,4-diazepine L1 (0.371 g, 2.0 mmol) in 20 ml of cold benzene was added dropwise while stirring. The mixture was allowed to warm to room temperature and stirred for 30 min. The volatiles were removed under reduced pressure and the residue was washed with pentane yielding the pure title compound 
Synthesis of Y(L1)(CH 2 SiMe 3 ) 3 (1b)
(Me 3 SiCH 2 ) 3 Y(THF) 2 (0.990 g, 2.0 mmol) was dissolved in 30 ml of cold benzene (7 °C) .
A solution of 6-dimethyl-1,4,6-trimethyl-1,4-diazepine L1 (0.371 g, 2.0 mmol) in 20 ml of cold benzene was added dropwise while stirring. The mixture was allowed to warm to room temperature and stirred for 30 min. The volatiles were removed under reduced pressure and the residue was washed with pentane yielding the pure title compound 
Synthesis of 6-phenylaldimino-1,4,6-trimethyl-1,4-diazepine (L2)
To a 100 ml three-necked flask equipped with a water condensor and magnetic stirring bar, 3.15 g (20 mmol) of 6-amino-1,4 6-trimethyl-1,4-diazepine, 2.12 g (20 mmol) of benzaldehyde, and 60 ml of absolute ethanol were added. The solution was stirred and a drop of formic acid was added to catalyze the reaction. The mixture was heated at reflux for 6 h and then cooled to room temperature. The mixture was dried over NaSO 4 and all the volatiles were removed under reduced pressure to give a yellow residue. The residue was purified by Kugelrohr distillation (160 °C, 430 mTorr) yielding L2 (3.62 g, 14.8 mmol, 74%) as a yellow liquid. Anal. Calcd for C 15 H 23 N 3 : C, 73.43%; H, 9.45%; N, 17.13%. Found : C, 72.60%; H, 9.36%; N, 16 .93%. Resonances for the (proteo)toluene in the crystals omitted.
Reaction of L2 with Y(CH
Anal. Calcd for 2(C 31 H 64 N 3 OSi 3 Y).0.5(C 7 H 8 ): C, 56.92%; H, 9.63%; N, 6.08%. Found : C, 56.85%; H, 9.58%; N, 6.12%.
Synthesis of 6-(o-hydroxyphenyl)aldimino-1,4,6-trimethyl-1,4-diazepine (L3H)
To a 100 ml three-necked flask equipped with a water condensor and magnetic stirring bar, 3.15 g (20 mmol) of 6-amino-1,4,6-trimethyl-1,4-diazepine, 2.44 g (20 mmol) of salicylaldehyde, and 60 ml of absolute ethanol were added. The solution was stirred and a drop of formic acid was added to catalyze the reaction. The mixture was heated at reflux for 6 h and then cooled to room temperature. The mixture was dried over NaSO 4 and all the volatiles were removed under reduced pressure to give a yellow residue. The residue was purified by Kugelrohr distillation (180 °C, 410 mTorr) yielding L3H (3.42 g, 13.1 mmol, 65%) as a yellow liquid. The compound was characterized with 1 H and 13 C NMR. 
